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[Title of the Invention] REAR PROJECTION SCREEN 

[Abstract] 

[Object] An object of the invention is to reduce a depth 
dimension or an overall size of a rear projection TV by using 
a rear projection screen employing a linear Fresnel lens sheet, 
optical characteristics of which is improved, and which can be 
efficiently produced. 

[Constitution] A linear Fresnel lens sheet used in a rear 
projection screen according to the invention has its Fresnel 
lens surface on the light exit side, is manuf acturable by 
extrusion, and has a thickness and a pitch such that a moire 
does not occur. 

[Claims] 
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[Claim 1] A rear projection screen for use in a rear 
projection TV set having a projection optical system in which 
light is projected onto a screen asymmetrically with respect 
to the vertical direction, the rear projection screen being 
characterized by comprising: a lenticular lens sheet having an 
entrance lens, an exit lens located at a light condensing part 
where light is concentrated by the entrance lens, and a light 
absorber layer located at a part other than the light condensing 
part; a circular Fresnel lens sheet; and a linear Fresnel lens 
sheet, the three lens sheets being disposed in the order of the 
description from the viewer side, and a lens surface of the 
linear Fresnel lens sheet being on the light outgoing side 
thereof . 

[Claim 2] The rear projection screen of claim 1, 
characterized in that the linear Fresnel lens has a thickness 
of 0.5 to 1.4 mm. 

[Claim 3] The rear projection screen of claim 1 or 2, 
characterized in that among the three sheets the circular lens 
sheet has the largest thickness and provides the largest part 
of a mechanical strength of the screen, and the linear Fresnel 
lens sheet is warped in a direction perpendicular to a direction 
of a lens element thereof to be convex on its lens surface side 
by 50 to 150 mm per meter. 

[Claim 4] The rear projection screen of any one of claims 1 
to 3, characterized in that a pitch P F of the circular Fresnel 
lens is determined to establish a relationship satisfying an 
expression 1, with a pitch P L of the lenticular lens and a pitch 
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P LF of the linear Fresnel lens, and pitches Pi f2 * Pi, i/ P2, 1 of 
lines of intersection points of dark lines generated by the 
lenticular lens and the linear Fresnel lens, respectively, the 
lines extending in different directions passing through 
coordinate points (1, 2), (1, 1) and (2, 1) , respectively. 

n + 0.2 < Px / Pf < n + 0.45 or 

n + 0.55 < Px / Pf < n + 0.8 

where n is a positive integer, and Px = Pl, Plf, Pi, 1, Pi, 2, P2, 2. 

... (1) 

[Claim 5] The rear projection screen of any one of claims 1 
to 4, characterized in that a surface (a rise surface) 
connecting a ridge and a valley of the lens surface of the linear 
Fresnel lens is designed to have an angle not to interfere with 
an outgoing light beam. 

[Claim 6] The rear projection screen of any one of claims 1 
to 5, characterized in that an end part of each 
lens-constituting element of the linear Fresnel lens has a 
roundness having a curvature radius of 50 jam or more. 

[Claim 7] The rear projection screen of any one of claims 1 
to 6, characterized in that a thin layer is formed on at least 
one of surfaces of the lens sheets constituting the screen, the 
thin layer having a refractive index lower than that of a 
material of the lens sheet on which the thin layer is provided. 

[Claim 8] The rear projection screen of any one of claims 1 
to 7, characterized in that at least one of the circular Fresnel 
lens sheet and the linear Fresnel lens sheet contains a visible 
radiation absorbing material. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] 

The present invention relates to an image projection 
screen for an image display device of rear projection type. 
[0002] 
[Prior Art] 

As a rear projection screen, there has been often employed 
a two-lens structure as shown in Fig. 11 where a Fresnel lens 
sheet for concentrating a light beam as projected from a 
projection tube, on the viewer side is combined with a 
lenticular lens on which an image is formed and which 
distributes the light in the horizontal and vertical directions. 
In this structure, to display an image, light is projected onto 
a rear surface of the screen in a direction perpendicular to 
the surface, as shown in Fig. 12, thereby increasing the depth 
dimension of the device. Decreasing the depth dimension 
reduces the projection distance, which causes increase in color 
shift . 
[0003] 

To alleviate this problem, JP-A-57-109481 , JP-A-59-9649 
and JP-A-59-15925 , for instance, have proposed a method for 
reducing the depth dimension of the device, as shown in Fig. 
2, while ensuring a capability equal to that of the conventional 
device. Namely, as shown in Fig. 1, it is arranged such that 
a projected light beam is obliquely incident on the screen and 
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an optical element for changing the direction of the light beam 
such as a linear Fresnel lens sheet and a prism sheet is disposed 
on the light incoming side of the screen so that the projected 
light beam is perpendicularly incident on the circular Fresnel 
lens sheet. As shown in Fig. 3, it is also possible to produce 
a rear projection TV having an appearance similar to that of 
a direct -view TV, by reducing the height of the display device 
based on the principle described above. 
[0004] 

[Problems to be Solved by the Invention] 

When actually producing a linear Fresnel lens and a prism 
using a translucent resin such as poly-methyl methacrylate and 
poly- carbonate , a production method such as pressing, casting, 
ultraviolet curing, and roll extrusion may be employed. 
Compared to roll extrusion, pressing, casting and ultraviolet 
curing are better in transferability of Fresnel or prism shape 
into products, but lower in productivity, since roll extrusion 
is a batch production method. On the other hand, roll extrusion, 
which is a continuous forming method, can produce a large volume 
of lens sheets at low cost. However, in roll extrusion, enough 
time can not be ensured for shape forming; namely, the sheet 
or prism is separated from a roll die before the resin is not 
sufficiently cooled and solidified in the desired Fresnel or 
prism shape, and the Fresnel lens sheet or prism as an end product 
does not retain the shape of the die roll as is. 

[0005] 

The addition of the linear Fresnel lens or the prism to 
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the screen generates a moire, as shown in Fig. 6 , between a line 
of light intersection points derived from a lens pattern of the 
lens surface of the linear Fresnel lens and that of the 
lenticular lens, and the circular Fresnel lens, in addition to 
a moire occurring between the circular Fresnel lens and the 
linear Fresnel lens or the prism. It has been found that mere 
application of a conventionally known relationship between the 
lenticular lens and the circular Fresnel lens to the linear 
Fresnel lens can not resolve the newly generated moire. 
[0006] 

Since the increase in the number of lens sheets 
constituting the screen increases the number of surfaces 
reflecting light, loss of light due to reflection of the 
projected light increases, leading to problems such as a dark 
screen and a pale screen due to increase in reflection of the 
outside 1 ight . 
[0007] 

Further, in addition to a conventionally existing ghost 
due to stray light inside the circular Fresnel lens, a ghost 
due to the linear Fresnel lens or the prism occurs. The latter 
ghost appears in two ways; that is, a phenomenon that two of 
an image are seen occurs, and a rainbow-like pattern appears 
when the screen is white. 
[0008] 

In the case where the screen as attached to the TV set 
is transported, when the lens surface of the linear Fresnel lens 
faces the circular lens sheet, abrasion occurs in the lens 
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surface due to frictional contact between the two sheets, making 

the screen clouded. 

[0009] 

The invention provides a sophisticated rear projection 
screen which is manufactured by roll extrusion with a high 
productivity, by properly selecting the thickness, lens pitch, 
etc. of the linear Fresnel lens to solve the above problems. 
[0010] 

[Means for Solving the Problems] 

To solve the above problems, the inventors conducted 
various experiments and revealed the following facts. To begin 
with, a structure of a rear projection screen according to the 
present invention is described. 
[0011] 

In a TV screen having an optical system in which projected 
light is obliquely incident on the screen as shown in Fig. 1, 
in a case where a linear Fresnel lens is not included, brightness 
of images is very low when viewed from the front side of the 
screen. This is because that since there is a directivity as 
the diffusion characteristic of a lenticular lens, the light 
intensity is the strongest in the direction along which the 
light enters into the lenticular lens and rapidly lowers as 
deviated from the light entering direction, and the direction 
in which the viewer sees the screen is different from the light 
incident direction. Hence, it is required to dispose a linear 
Fresnel lens to change the direction in which the projected 
light enters the circular Fresnel lens to be perpendicular to 
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the plane of the screen. The light incident on the linear 
Fresnel lens passes along the path shown in Fig. 4, changing 
its direction . 
[0012] 

When a lens surface of the linear Fresnel lens mentioned 
above is on the light incoming side, the light entering the 
linear Fresnel lens through a hatched portion shown in Fig. 5 
does not go out in a correct direction, lowering the coefficient 
of utilization of the light entered. Thus, it has been found 
that the disposing the linear Fresnel lens with its lens surface 
on the light incoming side thereof is inappropriate. 
[0013] 

There will be next described a moire occurring in a screen 
of three- lens structure, and countermeasures taken against the 
moire. It has been conventionally known (as disclosed in 
JP-A-61-269135) that in a screen of two-lens structure a moire 
is less noticeable when the ratio of a pitch P L of the lenticular 
lens to a pitch of the circular Fresnel lens satisfies the 
following expression : 

n + 0.35 < Pl / Pf < n + 0.45 or 

n + 0.55 < P L / Pf < n + 0.65 

where n is a positive integer. ... (2) 

When a linear Fresnel lens is added to this two-lens 
structure, conditions of the lenses must be selected, not only 
taking account of a pitch P LF itself of the linear Fresnel lens, 
but also in order to make the moire occurring at a position shown 
in Fig. 6 less noticeable. The moire shown in Fig. 6 occurs 
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by an interference between the circular Fresnel lens and lines 
of intersection points of respective lens elements of the linear 
Fresnel lens and lenticular lens, which lines extend in 
directions to pass through the coordinate points (1, 2) , (1, 
1) and (2, 1), respectively, as shown in Fig. 7. Pitches of 
the lines of the intersection points in respective directions 
are expressed by expressions 3-1, 3-2, 3-3, respectively. 
[0014] 

[Expression l] 

P A _ 0.5yP L (3 . 1} 
' V(2^) a +V Vl + (0-5>>) 2 

P u = P ^ = yP t- ...(3-2) 

p 21 = p L p LF == yP L (3 . 3) 

• Jp L 2 +(2P LF y Vi+(2y) 2 

Pl 



On the lines of intersection points and at the linear 
Fresnel lens, the degree of modulation, which causes the moire, 
is low, compared to at the lenticular lens. Thus, it has been 
found that an arrangement satisfying the condition expressed 
by the following inequality (1) can make the moire less 
noticeable . 
[0015] 

n + 0.2 < Px / Pf < n + 0.45 or 
n + 0.55 <P x /PF<n + 0.8 
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where n is a positive integer, while Px is Plf, Pi, i, Pi, 2, P2, 2. 

... (1) 

The condition of the expression (1) indicates that when 
P x and P P are in a relationship such that the ratio of P x to P F 
is close to an integral multiple, a pitch of the moire is large, 
making the moire easily noticeable, and when the relationship 
between P x and P F is such that the ratio of P x to P F deviates 
from integral multiples, the pitch of the moire is small, making 
the moire pale and less noticeable. Since at a value around 
n + 0.5 a moire of high harmonic occurs, such a value is 
inappropriate . 
[0016] 

By determining the pitch of the linear Fresnel lens to 
entirely satisfy the condition of the expression (1) while 
a combination of the lenticular lens and the circular Fresnel 
lens satisfying the expression (2) , a rear projection screen 
where the moire is less noticeable can be obtained. 
[0017] 

The present inventors have found that it becomes possible 
to stably and economically produce a linear Fresnel lens sheet 
by using as a material a translucent resin f ormable by extrusion 
such as poly-methyl methacrylate and poly-carbonate, and by 
roll forming, when the linear Fresnel lens sheet has a shape 
as described below. 
[0018] 

The linear Fresnel lens has a shape as shown in Fig. 4, 
and projected light passes along the shown light path, turning 
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its direction. Where the shape forming of the linear Fresnel 
lens is not perfect, a shape of an end part of each 
lens-constituting element is rounded as shown in Fig. 4. When 
the rounding is large, a part of the projected light is bent 
to a direction different from the desired direction, causing 
inconveniences such as uneven screen brightness . Regarding 
this rounding, however, a portion of the end part of each 
lens-constituting element is not utilized, as shown in Fig. 4, 
and thus no problem is caused while the rounding is within this 
range. Further, when at least about 90% of the Fresnel lens 
surface extends straight, the screen does not suffer from any 
problems . It is rather preferable to have each end part rounded 
to some extent for preventing the abrasion due to the f rictional 
contact with the circular Fresnel lens, and this effect can be 
expected when the curvature radius of each end part is 50|j,m or 
more . 
[0019] 

In the roll extrusion method, the thinner a material plate 
or sheet is, the better a shape can be formed, and to satisfy 
the above -described conditions the thickness should be 1.4 mm 
or smaller. On the other hand, when the thickness is 0.5 mm 
or smaller, forming a shape by the extrusion is different and 
the formed article is fragile and easily broken. Thus, the 
thickness of the material plate or sheet should be 0.5 mm or 
more . 
[0020] 

There will be now described light rays called a ghost which 
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go out in directions other than the direction of the main light . 
As a result of analysis on the ghost, it has been found that 
there are two causes inviting the ghost. The first is that when 
an angle formed between a surface (a "rise surface") connecting 
a ridge and a valley of the Fresnel surf ace of the linear Fresnel 
lens and its adjacent less inclined surface is smaller than an 
angle formed between a path of outgoing light and the less 
inclined surface/ as shown in Fig. 8, light reflected by the 
rise surface is seen in a direction other than the desired 
direction, causing occurrence of a rainbow-like pattern when 
a white screen is displayed. To prevent this, the angle of the 
rise surface should be determined not to interfere with the 
outgoing light. 
[0021] 

The second is due to light shielding inside the circular 
and linear Fresnel lenses. This can be alleviated by providing 
a visible light absorbing material inside at least one of the 
circular and linear Fresnel lenses so as to reduce a double image 
called ghost due to reflection inside the lens sheets. This 
is because a light beam having entered a lens sheet containing 
the visible light absorbing material is reflected on a lens 
surface of an exit side and again reflected by an entrance 
surface, and then goes out toward the viewer, and such a light 
beam passes along a longer path through a layer containing the 
visible light absorbing material than a light beam directly 
passing through the lens sheet does. 
[0022] 
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To prevent the phenomenon of the dark screen due to the 
increase in the surface reflection, there is formed on at least 
one of all surfaces of lens sheets constituting the screen, a 
thin layer having a refractive index lower than that of a lens 
sheet material. The method of forming this thin layer may be 
dip coating or vapor deposition, for instance. By this 
arrangement, the surface reflection is reduced and attenuation 
of the transmitted light decreases, and thereby a bright screen 
can be obtained. Since the reflection of the outside light is 
also reduced, contrast improves. 
[0023] 

In the screen of three-lens type, it is effective to 
beforehand warp the linear Fresnel lens to be convex in a 
direction perpendicular to the plane of the linear Fresnel lens, 
in order to prevent occurrence of a clearance between the linear 
and circular Fresnel lens sheets due to warpage of the linear 
Fresnel lens sheet caused by water absorption or other reasons. 
A suitable amount of the warpage of the linear Fresnel lens is 
50 mm to 150 mm per meter, and it has been found that a smaller 
warpage does not give the effect while a larger warpage 
adversely generates a clearance in the initial state. 

[0024] 

[Operation] 

According to the above -described arrangement of the 
invention, a screen of an image display device of thin rear 
projection type can be obtained at a low cost. 
[0025] 
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[Embodiments] 

Embodiment 1 A linear Fresnel lens used in a screen having 

the structure shown in Fig. 1 was produced as a specimen. The 
size thereof is 40 inches in diagonal length, 0 . 9 mm in thickness, 
and 0.5 mm in pitch. The Fresnel angle continuously changes 
between 27.5 to 3 9.5 degrees. Fig. 9 shows a cross-sectional 
view of a part of the Fresnel lens surface of the specimen where 
the Fresnel angle is 39 degree, and its vicinity. 
[0026] 

In the state shown in Fig. 9, light passes along the 
optical path as shown and goes out. Since the light beam is 
not interfering with the rounded end part of each 
lens-constituting element, it is determined that satisfactory 
shape forming is achieved. In addition, since the rise surface 
is provided at an angle not to interfere with the outgoing light , 
a ghost due to the rise surface is not occurring. 
[0027] 

The lens sheet was attached in the structure shown in Fig. 
1 in a combination with a circular Fresnel lens sheet having 
a pitch of 0.136 mm and a lenticular lens sheet having a pitch 
of 0.9 mm. A relationship between the pitch of the circular 
Fresnel lens sheet and respective pitches of the linear Fresnel 
and lenticular lens sheets is indicated in Table 1 where the 
relationships of the expressions (1) and (2) are satisfied. 
When an image projected onto the screen in an oblique direction 
in this state was evaluated, the image was good and uniform in 
brightness and the moire was less noticeable. 
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[0028] 

Table 1 

L. F (1, 1) (1, 2) (2, 1) L 
P 0.5 0.4472 0.2425 0.3536 0.9 
P/Pf 3.676 3.288 1.783 2.60 6.618 

The amount of warpage of the linear Fresnel lens sheet 
in the direction perpendicular to its lens surface to be convex 
on the lens surface side was 50 mm (80 mm per meter) . 
Consequently, a clearance did not occur between the linear 
Fresnel lens sheet and the circular Fresnel lens sheet after 
the screen had been exposed to an environment where the 
temperature was 60°C and the humidity was 80% for a week after 
assembling . 

Comparative Example Where the linear Fresnel lens was made 
with a thickness of 1.5 mm, a product having a shape as shown 
in Fig. 10 was obtained. If this product is used in a screen, 
the screen becomes dark, and therefore the product is not 
suitable for use as a linear Fresnel lens for a rear projection 
screen . 
[0029] 

Where the linear Fresnel lens of the embodiment 1 was made 
with its lens pitch being 0 . 6 mm, a moire extending in an oblique 
direction occurred in the screen. In this case, the ratio of 
the pitch of the line passing through the coordinate point (1, 
2) to the pitch of the circular Fresnel lens was 2.11. This 
does not satisfy the condition defined by the expression (1) . 
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[0030] 

When a linear Fresnel lens sheet where a rise angle was 
0° at all lens-constituting elements, as shown in Fig. 8, was 
attached to the screen, a ghost occurred with an intended image, 
and a rainbow- like pattern appeared when a white screen was 
displayed. 

Embodiment 2 In the screen of the embodiment 1, the 

circular Fresnel lens was coated with Cytop (registered 
trademark) by AS AH I GLASS CO., LTD. by dip coating and in a 
thickness of 120 mm, and the light transmittance of the screen 
was measured. The refract ive index of the circular Fresnel lens 
sheet was 1.494 while that of the Cytop is 1.34. Consequently, 
the transmittance which was 92% without the coating was raised 
to 97.4% by providing the coating, exhibiting an improvement 
in transmittance. 

Embodiment 3 In the screen of the embodiment 1, the 

circular Fresnel lens sheet was made to contain a visible light 
absorbing material so that the transmittance thereof became 85% 
of that of the circular Fresnel lens sheet which did not contain 
such a visible light absorbing material . By using this screen, 
the intensity of the desired light or main light became 85%, 
while the light intensity of the double image became about 20%, 
of the light intensity in an arrangement where the absorbing 
material was not provided, since the light path of the double 
image was substantially ten times longer than that of the main 
light. Thus, the double image became almost invisible. 
[0031] 
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[Effects of the Invention] 

As illustrated above, by using the linear Fresnel lens 
sheet produced in a shape according to the invention, there can 
be obtained a screen for a thin projection TV which is stable 
and shows a less moire. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a view showing a principle of a rear 
projection screen of the invention and an example where it is 
applied to a projection system. 

[Fig. 2] Fig. 2 a view showing a principle of a rear 
projection screen of the invention and an example where it is 
applied to a projection system. 

[Fig. 3] Fig. 3 a view showing a principle of a rear 
projection screen of the invention and an example where it is 
applied to a projection system. 

[Fig. 4] Fig. 4 is a. view for explaining an optical path in 
the linear Fresnel lens of the invention, and for illustrating 
a comparative example. 

[Fig. 5] Fig. 5 is a view for explaining an optical path in 
the linear Fresnel lens of the invention, and for illustrating 
a comparative example. 

[Fig. 6] Fig. 6 is a view illustrating a moire solved by the 
invention and a cause thereof . 

[Fig. 7] Fig. 7 is a view illustrating a moire solved by the 
invention and a cause thereof. 

[Fig. 8] Fig. 8 is a view illustrating a countermeasure 
against a ghost, according to the invention. 
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[Fig. 9] Fig. 9 is a view illustrating a countermeasure 
against a ghost, according to the invention. 

[Fig. 10] Fig. 10 is a view for explaining an embodiment of 
the invention and a comparative example. 

[Fig. 11] Fig. 11 is a view illustrating a structure of a 
conventional rear projection screen and its projection system. 
[Fig. 12] Fig. 12 is a view illustrating a structure of a 
conventional rear projection screen and its projection system. 

Drawings : 

l^X lens 

^EM< atmosphere 

^ — ^ ^ ghost 

^fp] direction 



C19)B*HW«'/f (J P) (12) £t ^ ^ 1^ ^ $g (A) (lO^tMS&W*^ 

#§H*P6-3747 

(43)^11 B ¥■& 6 ^(1994) 1 M 14B 



C50inta. 5 *»u«* ifrtsitf f i mm**mwi 

G 0 3 B 21/62 7316-2K 



sacs* m»m<otks(.± i jo 





^81^4-183071 


C70ttJJBlA 


000001085 


















(22)tB^B 


4^0992) BM 17 B 














(72)#g^ 


jeh 












^BMtsl«B+*wr<r«wr 2 


-28 






















VM — tt 














-28 




















C72)»JH* 
















—28 

















(54) e wma>«w] ^f®Mix * » - > 



(57) 

fflft*>5tMi/J^b*rBI5 t «: g (ft <b-T5 0 




/ 



- 1 - 



2004 11 11 18:06 



W6-37 47 



[»*« 1 1 * * y - vfcJ8»*«r«It*rtlfc#*W 

0. 5-1. 4 mmtfcS : t t5»*9 1 I- 

n + 0. 2^P,/P F ^n + 0. 
fc*VM*n + 0. 55^P X /P F 

n tHEOS* 

P x = Pl' Plf> i Pi. 2» P2, 1 

[flt*J9 5] y =7 7 u*;H/yX07 u^Boilj 

1(1**1 -5 fcia«o»BBijatai^^y- 

fiK-fSffio^* < 1 1> 1 *<DBJd u^Xv— h*m J; u 

**i-6jc:E«owffifiits^^ y— >o 

[»*3B8] t-^a7-7i/^;ui/yXi/-h, y 
=77i/*/n/yX->- hO'>4< i t-**, «r«3te 
Ktt*t»«r*trr. t «r«r«i:i-5WI*9[ 1 - 7 lclE«<£> 

[am*>miBftR9n 

[0 00 1] 
[0 0 0 2] 

- uyX^tf sum^7-^ X h i: Sriffl^ 

5 C *LTrofli^^*5i/^Ttt, y->-{c^j-uri§i 

1 2 {ZTjktx o KlJffii 9 * * y -^icSS^iriRjJ^b 
ft*a*fUTIffi<fcS:*^-t"SE«i:*Sfc», S§«(D^ 
tT*« s *#<*6. &*r#£>h£< b<fc5£-f St. » 
4*E«dSffi<*5, *7— >7 hds*#<45tv>5« 



[iit*3g3] 3ft(D^- h^t-Ct-^ay-l/^X 

^-h©fs#*t))i<, y->©*s6»«<&*fc 

#<SrfiV\ !)-77^/H/yXv"-h^ uyXffi 
Sri&fcibT, i/yXS«o*[Sii, iE4*[Rll:imS 
05 9 5 0-15 0mm(OS^^xbixtV^ r. <t £*HSfc 

£ f ait ** i - 2 tetEtfowaBttitai* 9 y - v 0 

[ffi*394] *a7— 7 i/^;n/yX^t 9 i/f 

(p F ) i/m a 7-^^H=77i/^i/ 

yX^h'iyf (P L *5J:tf P^) *3J:TA U-V^3r^-7 

10 -uyXi: y =77U^uvXJcJ:o-Cf^bttafft«S 
<D&&ti}bt£Z>&£m<n (l, 2) ;£ffo, (l, D * 
[pK (2, 1) rfrfRj<Otfs/?-P 1>2 , P ltI , P 2>1 £ 
coratc, aioBB«36Sfi6 5fito^i:«:«M«i:-raMI** 

i - 3 fcE* (owffisats!* * y - >- 0 

4 5 

^n + 0. 8 (1) 

[00 0 3] n nSreMffSfc*, ^fUBg 57-109 
481, [r]5 9-9 6 4 9, f^l 5 9 - 1 5 9 2 5 ^{cm 
20 1 tc^i-J: o y— >-(c*tL"CS»*Sr^«)^Ai* 

U ISE^^y-^Alt®ftl(cy=77^i/yX 

h^7 p y xav— h«(03ifeKorRi# ******* 

30 [0 0 04] 

[»Wds«P»LJ:5 i:-t"<58WH] IMSfcaKy * 9vi"* * 

y =77 i/^/uu>X4Bi:r/7 p y XAt^fitsa^i- 

«5tjfefcUTtt. 7 P U^fe ^-Y^hS. 

?g^Xy X^JgJR©Kf B ^©fi?tttt, n— ywjffflb 

- hSrSiiti-ar itf Plt|-e*>*. bJ&»U iSM&T-fo 

45 *te^$^^tl/^Pp^J@«:*bT^ao 

[0 0 0 5] «rfcJ-y =77i/^n/yX4fcii 
7 p y XAas** y— yicipfc^^ticiO, =^=-7 
-7u^u>xt^K^b5^-7ussoftfe^, y = 

7 7 U^yUU>-X^b: 0 >>^/^^ — yt UV^3r^7~- U 
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WB«»SU*$y-> »BB¥6-3 7 4 7 



tt*tt&-e # 4 v * r i j6« n b a> k ft o 
[0006] y - i/yxi/- bofts 

[0007] hk, r^-ctfcofc, -^—^^7—7 

lo(j:, fti#2fiU:Jl.;i5<bv^5^T\ tploltfi 
[0 0 0 8] TVt5/ MCfl|t9fttJfc**-C«Ha 

[0 0 0 9] *389Jte, ±lEraHlc:oV^T, y~T:7l/ 
[0010] 

n-fO. 35^P L /P F ^n + 0 
n + 0. 5 5^P L /P F 

n \±iE<nW& 

<nvm fe*xtf *r urni* b ±Lfc ft < 4 5 - £ a s *n & ^ 

TV^5o (#HB8g6 1 - 2 6 9 1 3 5) ::icy^77 

yxgso^W^, (1,2), (1,1), 



[0 0 11] Hi tCTFlrXofcx? ]) — v^#4*^lft*t 
*5V>T, y =.7 7 u^/u u y X^Sft ?>ii4v >S^« N 

A»cM«*s«*>a*:». A*t*fflJiH[»ftS*lRl"t?a) 

15 ftft&SriitK *[o]j6^x.e>tt^ 0 

[0012] irt, ±T*a!-</c, y—r^M^n^ 

m**£*bi\ A»b«:*«>wfflab*^ift<fto"Cb* 

20 ?o ^<Dtz#>. y ^77 1/^n^yXSit y^r^i^ 

[0 0 13] #U£3tfc*/£0*^ !i-y^f5^71/ 

25 — >-^jott5^er i^tc^b-c^, umay-i^yx 

c£>fc°$^P L iiJ— — 7 U^/t-U-^Xcot: 0 ^^^ 

. 4 5 

^ n + 0. 6 5 5^2 

30 (2, i) *rSjo2g^iJi:coT»icJ:i9. mex^Ltz. 

SdSfcSo -wT?, (1, 2) , (1, 1) , (2, 

i) #*rt©2«AW©try^-tt, wfftS3-i„ 

2, 3T**$tt5 0 
35 [0014] 
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P L P LF 0.5 yP, 

P 1>2 = -7 - =========== -A3-1 

VC2P, > 2 +P, F 2 \/l+(0.5y) 2 



P l.l" • =--=== -^3-2 



7 Pj 2 +P ](F 2 A + y ; 



P l. P I.P yP l 
P 2.1 = — = = ■ ~*3-3 



V P L 2 + C2P LF ) 2 V1+ (2 y) 2 



P 1.F 



y — 
p 



n + O. 2SP,/P F S n + 0. 

4fcti, n + O. 5 5<P,/P F 

n JilEroS^ 

P x {^Plp, Pi,i » Pj,2 » ^2,2 

1 <D9kW\*. P x t P F ^Jtasft&ffiFKJSi 
*<ftar:i:Sr*toLrv^S. n + o. 5«5S"Cr4, M 

[0 0 16] J^Jii: "9 5^2^fflJ£-r^> uma7-^ 
yx^ 3. ^ — 7 u^/uu^Xco*£^^^tc*|- u 

[0 0 1 7] iWc^P^T-te, !)=r7l/*/H/yXi/ 

>9, tmt ur^Ky **f->v*9# y u— h^yx?— # 

[0 0 18] !)^T7 w^u^XteilMtc^LfcJ; 9 



25 [0015] 

4 5 

^n + 0. 8 i£l 

5 0 a* m»±'CfciXfi«b*3&SJH^-C# 5 0 
[0 0 19] D-^JfUUb^«T?tt, *MjW*V*««R 

[0 0 2 0] ^hiW^, 
50 Kictt^Ii^S^t^fctO^Jj^o rtbS:BSJh-r 
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ftfcW 6-3 7 47 



[0 0 2 1 ] Jg2te, — 7l/^H/yX*5± 

tjc y ^ r 7 u ^Xoftgp t <7)l)fe{:gBt 5 t> CO 

T\ t-^a7-7^uyXv^- h**:tey-77 

[0 0 2 2] »BRlt©*10tJ:5 s Iffi«<*5S 

[0 0 2 3] 3tfcs£tf>;*^ y — VK^Ttt, B£zM?o 

i*rRCfc«>, u^Xffiifb<oS9Sry=r 
7U^/uu^X^Sii[JC^-^.T*5< r t^*?&T*fc«9, 
•t^S9*fc bTfi, 1 mS «9 5 0mm~ 1 5 0mm# 

fc. 

L. F (1, 1) 

P 0. 5 0. 4472 

P/P F 3.676 3.288 

±n£<D})=-T7 L/^H/yXv- hKiuvXffidi^K 19 
fcl^XjfrftteSitfciSUfc* 5!)i(j:50mra (lm 
S 9 8 0mm) £ L/c 0 *:<0*SS, * * y -^I&T 
@L 6 0t8 0%tT 1 IRtttttK: 11-7 7 1/^1/ 

vx>— h fc-y— ^7—7 i/^yn/yxc/- hoP5(- 

y-77i/*/H/yXtUH ^iI^T*fc£ 0 
[0 0 2 9] HJfe^ji^y ^77^H^VX^)UyX 
tf^SrO. 6mmaf:i:^ * ^ y - V&l^ft 

ic^7u^ti:fc c rot^, (1, 2) ^r^<^b°>>^ 

tt-^ra7 k -7 l^^U>X<^b°:y^i<Dj£ta2. 1 
IT'fcWl Oftftfrffl LTV^rf^ fc 0 
[0 0 3 0] 7-<X^Srig8 0i 9{:t^T0° af: 



[0 0 2 4] 

05 [00 2 5] 
[SUM] 

%ttm ii^ucM^^ y-vic^/a-rs y 

x77U^uyX^SLf: 0 t^XlWfl4 0 ,/ , 

«St = 0. 9mm, t°^0. 5mm£Lfc 0 7^> 

10 ;VM«2 7. 5° -3 9. 5° "Cig«tttfca6<bbTV^ 

3, roK^<z>7M<A'ft3 9° «*iSO»ffiSrSl9^ 

i\ 

[0026] ~<nm<DVtnr*hti&%tem\c7j<i,tcyt& 

[0 0 2 7] i/yXi/- h£r[EI 1 <Dffif$X\ 
20 0. 1 3 6mm©t-^a7-7I/^VyX'>-h 
fc, t'y^O. 9mm(Ol/ma7-l/>X^fi 

fc s -y— — 7 l/^H/yX(Db°yfcO^|j:f 1 

[0 0 2 8] 

m 1 

(1, 2) (2, 1) L 

0.2425 0.3536 0.9 

1.783 2.60 6.618 

— 7 is^suu>Xl<cMrf7*M, S^iS^C y t o p £r 

^ y-vcoSig^^aiJ^L/c 0 ::tt^^7-7i/ 

40 *;H/yXi/-hOBff*fil. 4 9 4-?*>?K Sftiffi 
«Cy t o p(OJS*f*ttl. 3 ^ 

— htD^v^t^-eg 2%o]gji^-efcoyct^^^ ^ — 

fcMJ; 9 3SiB*j&S9 7. 4%tc*!3, Si©^<£> 

45 sij£^jio^^ y->-^^v>T-y— ^^7— 

*L*^t>tfMc*tL8 5%K:&S J: "srtBJtKJRW 
50 5%fc?i-5<^iC*fL, 2fi^tt, ^>rvO^tO(5^10 
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[0 0 3 1] 

[B3] ^w^wKajwa^^y-^waHtiji* 



0*3*1/. JtftWoRBB. 

[0 5] #*W<oy=T7U*/n^vX(t>03t»©lftW 
E*5 it/. ittR0tJoRW0 o 

[El 6] *»W-t?»**ttfc*ru«toRMH*3J:t/ i e 
05 rufflia^a 

[0 7] ^JSM-CWftSttfc^TUJKoKMHisit/^e 

[0 8] *#WUi*3tt5=*-:* b»*©RWB. 
[0 9] *»M^lll6«*3±t/lttt«d^RMHo 
10 [010] *»Wo*J6«*3J:t/Jttt«^RWH. 

[011] y-yoMtSM 



15 



[01 2] «*©*BB««ffl^^y^>'^«riti:S** 



[01] 



[02] 



[03] 



[04] 






[05] 





[06] 




[07] 



[08] 




2, r^n 




[010] 




t° 15 mm 
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ftfflW- 6-37 47 



[09] 



1 1] 



[mi 2j 




t -09mm 
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